INTRODUCTION
The cotton leafworm, Spodoptera littoralis (Boisd.) considered as one of the most series pest for many different crops in Asia, Africa and Europe (Horowitz et al., 1994) and (Smagghe and Degheele, 1997) .Pesticides are estimated to be responsible for approximately 4% of all deaths from accidental poisoning, mainly in the developing world (Colosio and Moretto 2008 ) the use of substances toxic to man and to a variety of forms of life has become an overall health problem.
Toxicity studies of pyridalyl, including acute, chronic, oncogenicity, developmental, mutagenicity, and reproductive studies, have all been conducted previously with low acute toxicity, no oncogenicity and mutagenicity, and no teratogenicity observed (US Environmental Protection Agency, 2008) .
Emamectin benzoate is applied for the control of chewing lepidopterous pests in vegetables and cotton (White et al., 1997) . Treated plants cause target insects to stop feeding 1-4 h after application, rendering them immobile within 12-24 h and finally to die 2-4 day. By being safe to most predator groups and having a new mode of action (Dunbar et al., 1998) . Emamectin benzoate is being developed as a newer broad-spectrum insecticide for vegetables and has a very low application rate. The mechanism of action involves stimulation of high affinity GABA receptors and a consequent increase in membrane chloride ion permeability. (Yen &Lin 2004 and Andersch et al 2011) . Emamectin benzoate is a novel macrocyclic lactone insecticide derived from naturally occurring avermectin molecules isolated by fermentation from the soil microorganism Streptomyces avermitilis (Ioriatti et al 2009) .
MATERIALS AND METHODS

Insects:
A laboratory strain of Spodoptera littoralis was obtained from Plant Protection Research Institute, A.R.C, and Giza, Egypt. This strain were reared on castor bean leaves under constant conditions at 25 2°C and 655%RH using the method described by (El-Defrawi, et al., 1964) . The 2 nd and 4 th larval instars were used in all laboratory experiments. Insecticides used: Pyridalyl (Pleo 50%EC),2,6-dichloro-4(3,3-dichlorollyloxy) phenyl 3-[5-(trifluoromethyl)-2-pyridyloxy] Propyl ether, was produced by sumitomo chemical Co.Ltd. Japan. Emamectin benzoate, (contact 50% WDG), it is a novel semi-synthetic avermectin derivative from the fermentation of soil microorganisms, Streptomyces avermitilis, produced by Modern for plants protection Co. Toxicological and biological studies: the dipping technique was applied to examine the effect of pyridalyl and emamectin benzante on toxicological and some biological aspects of 2 nd and 4 th instar larvae of S. littoralis. Serial concentrations were prepared by dilution the formulated compound with distilled water. Castor bean leaves were dipped for 15 second in each concentration, then left to dry at room temperature and were offered to 2 nd and 4 th instar larvae, three replicates were carried out for each concentration, larvae were allowed to feed on the treated leaves for 48 hrs. and then removed, the fresh untreated leaves were provided to the larvae until pupation. Other three replicates were dipped in distilled water for the same period as check. The treated larvae were examined daily to determine the mortalities percentage and different biological aspects such as: pupation and adult emergence percentages and pupal weight.
Laboratory animals:
Sixty adult albino rats weighting (200 -250 g) were obtained from the farm of General Organization of Serum and Vaccine (Helwan Farm). The animals were housed in plastic cages in an air conditioned room where regular alternate cycles of 12 hr light and darkness were maintained and supplied with pelleted diet and tap water. Animals were observed and signs of intoxication were recorded. The rats were equally divided into three groups each group containing twenty rats and orally treated as follows: Group (1): 20 rats were administrated with normal diet and water daily for 28 adys Group (2): 20 rats were received repeated oral administration of 0.07mg/animal/day of pyridalyl for 28 consecutive days Group (3): 20 rats were given 2.5mg/animal / day of contact (emamactin) by oral gastric tube for 28 days.
Biochemical studies Blood sampling and analysis:
Animals were sacrificed 24 hours after the last dose of tested materials. Blood samples were collected from hearts of rats in all groups on the last day (the 28 th day). Samples were centrifuged at 3000 rounds for 10 minutes to separate the serum. The serum was analyzed for the biochemical analysis: Liver functions tests:-Aspartate Aminotransferase "AST" Assay of AST was performed by mixing the serum to buffered solution of L-aspartic acid and 2-ketoglutarate and then incubated for one hour at 37
• C. After incubation, 1 mm of DNPH and 0.4m of NaOH was added (Daniel and Marshall, 1999) . Alanine Aminotransferase "ALT" Assay of ALT was performed by mixing the serum to buffered solution of DL-alanine and 2-ketoglutarate, and then incubated for thirty minutes at 37
• C. After incubation, 1 mm of DNPH and 0.4m of NaOH was added (Daniel and Marshall, 1999) .
Alkaline Phosphatase "ALP" Assay of ALP was performed by using pnitrophenol phosphate as substrate, in al alkaline buffer with fresh unhemolysed serum for 45 min at 12°C (Daniel and Marshall, 1999) . Serum total protein: Colorimetric determination of total protein was performed based on the Biuret reaction (Harris, 1995) . Renal function tests:-Serum creatinine: It was determined by Jaffe reaction (Wilding and kennedy, 1977) . Serum urea: Blood urea was determined according to the method mentioned by (Taylor and Vadgama, 1992) .
Statistical analysis
The all average mortality percentages were corrected using Abbot's formula (1925) . To obtain the LC 50 and LC 90 values for each tested compound, the corrected mortality percentage after 2, 3, 5 and 7 days post exposure were statistically computed according to Finney (1971) , using software computer program.
RESULTS AND DISCUSSION
Efficacy of Pyridalyl and emamectin benzoate on toxicological and biological aspects of S. littoralis:
The illustrated results in Table (1) and Table ( 2) summarized the toxicity and latent effect of pyridalyl 50% EC at different concentrations against the 2 nd and 4 th larval instars of S. littoralis. Data clearly showed that the larval mortality percentages had positive correlation with pyridaly concentrations and time after exposure. The mortalities were increased as concentration and time after treatment increase.
The corrected cumulative larval mortalities were 98.93, 98.21, 66.07 and 62.49% for the tested concentrations 5, 2.5, 1.25 and 0.625 ppm, respectively against 2 nd larval instar after 12 days post treatment and were 98.89, 85.19, 81.48 and 62.97% for the tested concentrations 25, 12.5, 7.5 and 5 ppm, respectively against 4 th larval instar after 9 days post exposure.
In addition pyridalyl showed latent effects against both 2 nd and 4 th larval instar of S.littoralis as shown in Table (1) and Table ( 2). The percentage of pupation and adult emergence resulted from larvae treated as both 2 nd and 4 th instar with different concentrations of pyridalyl were highly reduced compared to untreated larvae. No pupation and adult emergence was observed when larvae treated as both instars with the highest concentration 5 and 25 ppm as comparison with untreated larvae 93.33, 90.00, 98.21 and 96.3%, respectively. On the other hand all the tested concentrations decreased pupal weight compared with control. The highest decrease was observed with the low concentrations 0.625 and 5ppm against both instars, respectively. Pyridaly have symptomatic difference from benzoyphenylurea, pyrethroid, organophosphate and carbamate insecticides. Pyridaly induced neither quick convulsion nor IGR -like molting disruption. In pervious studies Satio et al., (2002) and 2005) , reported that pyridalyl possesses excellent larvacidal activity against numerous lepidoterous pests, such as Helicoverpa armigera, Spodoptera exigua and caused 100% larval mortality against S.litura at concentration of 500mg/L.Also pyridalyl provided excellent control of the two bollworm species of cotton (Nair et al., 2008) . Dahi, et al. (2011) reported that pyridalyl increased larval mortality of S.littoralis treated as 2 nd , 4 th and 6 th instars, also this compound decrease the pupation percentages to 55, 22 and 34% compared with 92, 100 and 88% in untreated larvae respectively. Also El-Dewy, (2013) found that pyridalyl showed latent effect at low concentration against 4 th instar larvae S.littoralis, it decreased pupal duration, pupal weight ,pupation and adult emergence percentages.
Larvicidal activity of Emamectin benzoate against different instars of S. littoralis is shown in Table ( 3) and Table (4). Results clearly indicated that the larval mortalities were increased as concentration and time after exposure increase. The corrected cumulative larval mortalities at the end of larval stage were 98.89, 98.11, 90.57, 84.91 and 54.72% for the tested concentrations 10, 5, 2.5, 1.25 and 0.625 ppm, respectively against 2 nd instar after 12 days post exposure, and they were 98.89, 98.89, 98.89, 88.89 and 74.08% for the tested concentrations 50, 25, 12.5, 5 and 2.5 ppm, respectively against 4 th instar after 9 days post treatment. Emamectin benzoate showed latent effect against two tested instars as shown in Table ( 3) and Table (4). The percentage of pupation and adult emergence resulted from larvae treated as both 2 nd and 4 th instar with different concentration of Emamectin benzoate were significantly decreased compared to control larvae. No pupation and adult emergence was observed when larvae treated as 4 th instar with the concentration 50, 25 and 12.5 ppm, respectively. On the other hand pupal weight was also reduced as concentration increase. These findings are in harmony with that of Abou-Taleb, et al., (2009) who reported that the toxicity of Emamectin benzoate against the different larval instars of laboratory and field strains of S.littoralis was increased with increasing the concentration and exposure time and decreased by increasing the insect instar. Prasad et al., (2007) demonestreated that emamectin was the most toxic insecticide against S.litura. Emamectin benzoate showed latent effect against 2 nd and 4 th instar larvae of S.littoralis, these are shown in previous studies with El-Zahi (2013), El-Naggar (2013) and El-Dewy (2013), they mentioned that the latent effects of emamectin benzoate against 4 th larval instar of S .littoralis were significantly decreased in pupal duration, pupal weight, pupation and adult emergence percentages. Results recorded in Table ( 26, 8.23, 6.05 and 4.9 ppm and 19.49, 8.62, 3 .66 and 1.61ppm after 2, 3, 5, 7 days for pyradalyl and emamectin respectively. On they other hand data indicated that the 2 nd instar was found to be more susceptible than 4 th instar. Similar results were found with El-Zahi (2013) who found that pyridalyl was most persistent residual activity than emamectin-benzoate, it produced Lt 50 6.74 days compared to 5.51 days for emamectin-benzoate against S.littoralis. Also. El-Dewy (2013) demonstrated that pyridalyl proved to be the most effective in residual activity causing 54% mortality than 42.13% for emamectin-benzoate. In addition Hanafy & El-Sayed (2013) found that pyridalyl was the most effective compound in reducing infestation of Tuta absoluta followed by Spinosad, emamectin benzoate, also found that pyridalyl was more effective than Indoxcarb it reduced Helicoverpa armigera infestation form 42.5 to 19.2% after 7 days. Animal's studies: Clinical symptoms Rats treated with 1/10 of LD 50 Pyridalyl and E. benzoate developed clinical symptoms, which were progressing by time marked distension of the abdomen was the only clinical symptoms observed in rats after the first two weeks of treatment. In the third week, rats lost their vitality and depression. During the fourth week of the experiments, general weakness and cachexia were observed. The symptoms of toxicity of Pyridalyl in rats were similar to that produced by of which reported by (Hirohisa et al. 2010) .The effects of E. benzoate and Pyridalyl on body weight are recorded in table (6) since it was observed a significant decrease in body and kidney weights of rats but show significant increased in liver weight these results were in agreement with (Hirohisa et al. 2010) and (Hassina et al. 2013) .
Biochemical studies Biochemical effects of E. benzoate and Pyridalyl on rat:
The elevation in the liver enzyme activities may be due to liver dysfunction with a consequent reduction in enzyme biosynthesis and altered membrane permeability permitting enzyme leakages into the blood (Hany and Gamal 2013 and Nahla 2010). The mean values of plasma transaminase activities of AST and ALT showed in Table (7) . A significant increase in Pyridalyl treatment more than E. benzoate and control was observed. The obtained results are in agreement with the results obtained by (Hsu et al. 2001 , Hirohisa et al. 2010 and (Hassina et al. 2013 ) who showed elevated levels of the cytosolic enzyme of the hepatocytes, aspartate aminotransferase (AST), in the blood serum of rats exposed to1-20 mg/kg body weight E. benzoate.Proteins are important organic substances required by organisms in tissue building and play an important role in energy metabolism (Yeragi et al., 2003; Remia et al., 2008; Pang-Hung et al., 2008) . The result of the present study showed significant decrease in protein content in the treatment of Pyridalyl more than contact (E. benzoate) and control. (Table 7) these results were in agreement with the results of (Hsu et al. 2001) , (Hirohisa et al. 2010 and Hassina et al. 2013) . Pyridalyl is a novel insecticide exerts excellent control against various lepidopterous pests on cotton and vegetables (Hirohisa et al 2009 and Hirohisa et al. 2010 )they also consider that pyridalyl has different mode of action from any other existing insecticide, these results were in agreement with our results where the biochemical changes in the form of elevation of ALT, AST, depletion of protein in Pyridalyl treatment was more than with the biochemical changes of rat treated with E. benzoate. Urea (mg /dl) Serum urea and creatinine were determined as indicators of kidney functions, since the increase in these components means that the kidney is less active or abnormal case. Data in Table ( 8) showed significant increase in serum urea and creatinine with the treatment of Pyridalyl more than contact and control. The elevation of blood urea and creatinine in treated rats may be attributed to the toxic effect of Pyridalyl and E. benzoate which led to disorders of the kidney which reduced the glomerular filtration rate and consequently retention of urea in the blood. The accomplished results closely resembled to those obtained by (Eissa and Zidan 2010 and Hirohisa et al 2010) , who reported that E. benzoate and Pyridalyl has a significant increase in serum uric acid and creatinine levels, in male rats administered with of E. benzoate and Pyridalyl. The elevation of uric acid and creatinine concentrations may be attributed to the reduction in glomerular filtration in the kidney. Such an elevation also reflects the dysfunction of the kidney tubules (Walmsley and White 1994) .
